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Invention of a Cipher System and Apparatus for Plural-Unit- 

D 

Code Telegraph Printer. 



1. As an example of a plural-unit-code telegraph printer, I will 

/ «• 

select the teletype or similar device, wherein the individual characters 
to be transmitted are represented by permutations of electrical spacing 
and marking impulses taken in groups. In the teletype system the groups 
are all of equal length, five units, according to the Baudot or 5-unit 

■r ” 

code of 32 permutations; but the groups may be of irregular lengths, as 
for example in the recently developed radio-printer of the IBM Corp., 
which uses some 4 2 permutations of 2 to 6 units. In the teletype system 



the characters are "set up" on 5 relays, and a distributor sends the 

7 



marking impulses distributed in time; in the IBM system the characters 



are set up on 6 relays, and an electronic system sends, the marking 

N 






impulses. diB t maJ wrt ed tn-tlso . 

2. For cipher purposes it is^ 
fig find npifTftnc 



?-fcfcfcy 



j jn e eop sasy to- di e guioo-tn e dis tr i but ion 

wrf* mar-vVAp end np r rrt ng iln ttrrr al rn In the old AT&T system this is done 

\ 

ty means of two interacting key-tape transmitters using 5-unit-code perforated 
tapes; in the IT&T system this is done by means of 10 cam wheels which inter- 



act in pairs to influence the individual units of the characters to be 
transmitted. 
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3. In the present system I propose to use one or more sets of^Hollerith 



of^Holle 



cipher keying perforations in 89 col umns^ leaad ng 




ttvI4A-Ca*E!Le 

tabulating cards. heanA 

fv 

ST" 0it ^' be j&a vww-W. et^tUbffA 

V columns for card-identifying, purposes* thus n mn^-LiS™. 

>K J 

cards *w ■« «»+T ' nirij 1 f nwrfl wrris arp dflSi red ia.a-.antj nrm need n wl y r^dun a 

rO ^ tfe e- number of c o lumns devot e d - t o - ejpher=taytng purpos es. 

t L 

* ^ 4. These cipher-keying perforations consist of holes through which 

-* f 

£r ^ sensing brushes can make aontact with a contact roller and set up ^ircuits 
to be described. Let us consider a card as follows: 



ur 




i 



In each column there are 12 loci for holes, and in a given key card the 

T5" T 

holes are distributed at random throughout the lst,^* columns. In the 
$ )\A Jie- <uvr&0 c*Jl *^*aXo1 

IBM printer there are 6 relays, so that^a column of 12 loci can be used 

f for 7 key letters. With ir columns, therefore there can be*lfiTx 7 - ft 6© 515* 

„ jgjj, 

? S ^ 4 fokeying characters. And a set of 1000 cards will provide 56© x 1000 = 960", 000— 

4 1 1 B* 

14 2<* *1 

-- 5 «'“«•*- keying characters. 

Mil 

lists' 

•2 ji£j 
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5* Now suppose means are provided to feed the cards into the 

V® b>- ^dK*. ttaur^L 0*4. /a\e|j . 'J'f 

® >: HaK i »^ u . 

cryptograph, one card at a time from the pil^aaBi^to cause the keying-^"^ 



character units to interact with the plain-text character-units, in a manner 

similar to that used in AT&T or IT&T systems, namely, two similar signs give 
CL/ JV^ U ***^ 

a marking unit (+ \ ■>-, — -> -, +-•>+, and - + ■> +) . This sort of a system 
of interaction is, of course, reciprocal and at the other end of the line, if an 
identical pack of keying cards is inserted and started at the identical keying 
character as at the enciphering end, decipherment will take place correctly. 

6. Now suppose also that two packs of cards are used, these to interact 



as in the AT&T case of two cipher-key transmitters. Suppose one pack has 1000 

SVC, o-o® 

cards, the other 999- The first deck has $69^000 keying characters, the other 
x 7 x 999 111 399>4AQ characters. Their interaction will yield a potential 



characters. 



cvs;d-w*. 

key of 56 0,000 x g$ 9»M0 ’ 3 



7. The circuits: 



a. For 1 pack of cards ^ go 



Fa**, s’ 
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_b. For two packs of cards*, ‘O* 



■Ww 



ay/ - * 



- 4 - 
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Serial No. JOO ,2X2. 



todd/a 



Department of Commerce 

UNITED STATED PATENT OFFICE 

WASHINGTON 

June eighteenth 1 9*4-0 



' > 

William *Y Friedman I 




Sir: 



t 



. ‘ Your’ APPLICATION for a patent under the Act of 1883 
as- amended , April 30, 1928, for an IMPROVEMENT 
CRYPTOOBAFHip .DEVICE 



filed 0ot f 19, 




has. been 



examined and ALLOWED. 



The Letters Patent will be forwarded, in due course of 



business. 

Additional copies of specifications and drawings will 
be charged for at the following rates: Single copies, uncerti- 
fied, 10 cents each. The money should accompany the order. 



Respectfully, 




Chief Clerk. 



Edgar n. Snodgrass 

& Charles A, Rowe 

o/o The Chief of the Air Corps* 

Munitions Bldg* 

Washington* D* 0* 
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